In this note, we extend the Uchida-Washington construction ([3] [4]) of the simplest cubic fields with class numbers divisible by a given rational integer, to the wildly ramified case, which was previously excluded.
The simplest cubic field is the field defined by the irreducible polynomial over the rational number field Q of the following form
where m is a rational integer. Under the assumption that 3 | m, Uchida [3] and Washington [4] have constructed simplest cubic fields with class numbers divisible by n, where n is any given rational integer. In this note, we show that Uchida-Washington method also works in the case 3|m.
Let m be a rational integer such that m ≡ 3, 21 mod 27, m > 3 and K be the cubic field defined by the polynomial 
Proof: Suppose that t = 0 so that m 2 + 3m + 9 = 27c . We have
Let ρ, ρ , ρ be the zeros of f (x), E the full group of units of K, and E the subgroup of E generated by ρ, ρ , ρ , as in [4] . First we have Every ambiguous class contains an ambiguous ideal and the number of ambiguous classes of K is 3
Since the classes of the ambiguous ideals p, p 1 · · · , p t generate a group of order 3 t , there is a unique relation between them. Therefore, p cannot be a principal ideal.
The proof of the fact quoted from Hasse's book is somewhat intricate, so it is of interest to give a direct proof. Suppose first that the unit index Suppose now that p is a principal ideal. Then
Taking cojugates, manipulating slightly and changing notations, we are led to equations 3
, where ν ∈ {1, 2}, which are shown to be impossible by a similar argument. Thus we have the desired result. (iv) Let l be a prime factor of n and l > 3. If there are prime factors p, q of a such that 2 is an l-th power nonresidue mod p, 3 is an l-th power residue mod p, 3 is an l-th power nonresidue mod q, then β is not an l-th power of a principal ideal of K.
